With the need for increased production from rangelands, the knowledge of how watersheds function under various grazing intensities is of interest.
Runoff was not affected by different grazing intensities in the Chaparral Watersheds of central Arizona (Rich and Reynolds, 1963) . A study in the Berkeley Hills, California showed that the annual runoff from heavily grazed, lightly grazed, and ungrazed plots was different (Liacos, 1962) . The heavily grazed plots yielded 9.25 inches of runoff and the lightly grazed yielded 4.02 inches.
Infiltrometer studies conducted in 1964 on native rangeland at Cottonwood, South Dakota (Rauzi and Hanson, 1966) , indicated that during the first 30 minutes the water intake rate on the heavily used pasture was 1.40 inches per hour and the rate on the light use pastures was 3.19 inches per hour. Previous to the inception of the grazing intensity study, this mixed prairie area was dominated largely by midgrasses with an understory of short grasses and sedges (Lewis et al., 1956 ). In the last 26 years under three intensities of contro>lled grazing, the midgrasses have decreased on the moderate and heavy pastures, leaving the short grasses and sedges. Japanese brome (Bromus japonicus), invaded the area in the early 1950's becoming most prevalent in the light pastures.
Study Area and Procedures
Watershed study areas in each of three differentially grazed pastures were established in 1962. Confining dikes were constructed on four Zacre contiguous watersheds (Fig. 2) on each of the three pastures.
The slope averages 7.9, 7.6 and 7.8%, respectively, for the heavy, moderate, and light watersheds.
Each set of watersheds has a northeast aspect. An analysis of variance, based on a split-plot design, was used to determine the effects of the different grazing intensities on runoff and vegetation.
This analysis was based on the assumption that physiological conditions of all the watersheds were the same prior to 1942. The runoff data followed a log-normal distribution so a log transformation was used. A 0.02 inch was added to each runoff value so that there were no zeros in the data used in the analysis. The means were separated using Tukey's test (Snedecor, 1956 respectively. The corresponding standing dead and mulch weights were 1,232, 1,531 and 2,763 pounds per acre, respectively.
The effects of grazing intensity are also reflected in the botanical composi Con.
Short grasses and sedges predominated in the heavy watersheds while western wheatgrass was important in the mixture of grasses on the light watersheds. A limited amount of midgrasses occurred among the predominantly short grasses on the moderate areas.
Runoff during 1964 was produced by seven events on the heavy but only three o,f these produced runoff on the moderate and light. The three events that produced runoff from all the treatments had maximum IO-minute intensities greater than 2.7 inches per hour but had less than 1 inch of rainfall.
No,ne of the seven events exceeded 1 inch of precipitation.
The average seasonal runoff was 0.79, 0.56 and 0.42 inch from the heavy, moderate and light watersheds, respectively (Table 1) . Runoff was greatest in 1963 when heavy watersheds produced 1.79 inches, and least in 1966 when there was no runoff from the light watersheds. The heavy watersheds had the most runoff 4 out of the 5 years. In 1965, the moderate watersheds yielded the most runoff but the difference among the three sets of watersheds was only 0.02 inch. The light watersheds produced the least runoff every year of the study.
During
1965, two storms caused most of the runoff.
The first was a Z-inch rain and the second was only a 0.64-inch rain. However, the second storm followed a period of abundant rain and the runoff was greater than from the first event.
During this study runoff occurred in May and June every year except 1966. There was some runoff in July of 1963 and 1964 and in August and September of 1966. Most of the runoff during 1963 was from two S-inch rains.
The first event was a very high intensity rain and the heavy treatment yielded the most runoff.
The second event was of lower intensity but it followed a period of high rainfall and the light watersheds produced the most runoff.
Runoff
for 1966 was from one event in August and oae event in September.
This was the only year runoff occurred during August and September.
Although more than 2 inches of rain were received in each of these two storms, there was no runoff from the light watersheds, probably because of the dry conditions preceding these events. There were four runoff events during 1967 on the heavy and only one on the light treatment.
The event that produced runoff from the light use treatment had about 2.3 inches of precipitation and followed a period of heavy precipitation.
Logarithmic mean values of runoff for treatment means and seasonal means, are listed in Table 3 .
Mean runoff values were significantly different at the 5 percent level between all treatment means, indicating that the three grazing regimes have affected the runoff.
The seasonal means were significantly different from each other, which indicates that factors such as precipitation characteristics affect the amount of runoff. In most years runoff tended to decrease with decreasing grazing intensity.
For the five years of study, there were 22, 18 and 13 runoff events in the heavy, moderate and light use treatments, respectively. This also indicates that the treatments have affected the runoff regime. The data indicate that the heavy watersheds have runoff from short, intense storms as well as from longduration storms, whereas the light watersheds have most of their runoff from long-duration storms that follow periods of antecedent precipitation. The data also suggest that the runoff from a long-duration storm may be as much from the light watersheds as from the moderate and heavy watersheds, especially if the storm follows a wet period.
